We have examined several components of the human visual system to determine how the dimensions of the optic tract, lateral geniculate nucleus (LGN), and primary visual cortex (V1) vary within the same brain. Measurements were made of the cross-sectional area of the optic tract, the volumes of the magnocellular and parvocellular layers of the LGN, and the surface area and volume of V1 in one or both cerebral hemispheres of 15 neurologically normal human brains obtained at autopsy. Consistent with previous observations, there was a two-to threefold variation in the size of each of these visual components among the individuals studied. Importantly, this variation was coordinated within the visual system of any one individual. That is, a relatively large V1 was associated with a commensurately large LGN and optic tract, whereas a relatively small V1 was associated with a commensurately smaller LGN and optic tract. This relationship among the components of the human visual system indicates that the development of its different parts is interdependent. Such coordinated variation should generate substantial differences in visual ability among humans.
Whether differences in human cognitive ability depend on brain size has been debated without resolution for more than a century (Morton, 1849; Pearl, 1906; Passingham, 1979; Gould, 1991; Peters, 1991; Rushton, 1992; Jensen, 1994) . Perhaps because of the extraordinary scientific and political rancor generated by attempts to resolve this issue, it has rarely been mentioned that variation in the size of the human brain is relatively small compared with variation in the size of the various systems within it. For instance, although the overall size of the human brain (determined by weight) differs by ϳ30% among normal subjects (Boyd, 1861; Pearl, 1905; Pakkenberg and Voight, 1964; Dekaban and Sadowsky, 1978) , the areal extent of the somatosensory and motor cortices varies up to 100% (Penfield and Boldrey, 1937; Woolsey et al., 1979; White et al., 1997 ; for similar results in other species, see Merzenich et al., 1987; Riddle and Purves, 1995) . This discrepancy is all the more remarkable because differences in brain volume (or weight) are necessarily reflected in lesser changes in brain surface area. The well defined function of some cortical regions, together with the marked interindividual variation in their size, raises the possibility of relating differences in the extent of particular cortical (or subcortical) regions to differences in specific sensory or motor abilities. This approach to assessing the relationship between behavior and the allocation of neural space would seem more plausible than comparing overall brain size with ill defined abilities assessed by "intelligence" tests.
One of the more extravagant interindividual variations in the human brain occurs in the primary visual cortex (Brodmann's area 17, which we subsequently refer to as V1). In the early part of this century, several researchers showed that the surface area of V1 differs markedly among normal human subjects (Smith, 1904 (Smith, , 1906 Brodmann, 1909; Putnam 1926; Filiminoff, 1932) . These findings were extended by Stensaas et al. (1974) , who found, in a more comprehensive analysis, that the range of this interindividual variation in V1 area is approximately threefold (for comparable results in V1 volume, see Murphy, 1985; Klekamp et al., 1991; Leuba and Kraftsik, 1994 ). An equally striking result has been obtained by measurements of the human lateral geniculate nucleus (LGN), which shows a two-to threefold range in volume among individuals (Zworykin, 1980 (Zworykin, , 1981 . Substantial variation is also apparent in the number of axons in the optic nerve (Balazsi et al., 1984; Johnson et al., 1987; Repka and Quigley, 1989) , the number of retinal ganglion cells in a single eye (Curcio and Allen, 1990) , and the density of photoreceptors in the retina (Curcio et al., 1987) . Interestingly, marked interindividual differences in the extent of the V1 and other visual areas have been reported in studies of subhuman primates (Van Essen et al., 1981 Purves and Lamantia, 1993) . Despite these observations, no one has investigated whether any of these related visual structures vary together in a single brain (or hemisphere), an issue that lies at the heart of understanding the functional consequences of a larger or smaller visual system in humans.
In this study, we have used various morphometric and cytoarchitectonic techniques to document how the sizes of three neural centers in the human visual system-the optic tract, LGN, and V1-vary within individuals, and whether such variations are coordinated. If particular humans are endowed with larger or smaller visual systems, and if such variations could be measured in vivo, one could then explore how the allocation of neural circuitry in a given brain influences visual performance.
MATERIALS AND METHODS
Brains from 15 neurologically normal subjects of both sexes were obtained at autopsy from the Duke University Medical Center in conformity with University guidelines and regulations (Table 1) . The left hemisphere of one of these brains (Case 3) was damaged during the autopsy and thus excluded. Five additional LGNs and two optic tracts were also damaged during brain removal. Thus, our final sample consisted of 24 hemispheres (including 11 complete brains) in which we made V1, LGN, and optic tract measurements; 29 hemispheres (including 14 complete brains) from which V1 area and volume were determined; 24 hemispheres (including 11 complete brains) in which LGN volume was measured; and 28 hemispheres (including 13 complete brains) in which the optic tract area was determined.
All brains were removed and placed in 10% formalin before further processing. The average time between death and fixation was under 12 hr (mean Ϯ SEM ϭ 11.7 Ϯ 1.7), and the average time of fixation was ϳ5 months (mean Ϯ SEM ϭ 4.8 Ϯ 0.9). Brains were initially identified only by their autopsy case number; thus information relating to age, gender, and body height was unknown to us until the analysis was complete. Brains were weighed after the dura were removed. The brainstem and cerebellum were then removed, and the cerebral hemispheres were divided by a cut in the midline.
Optic tract. In the human visual system, axons from the ganglion cells of the nasal hemi-retina decussate at the optic chiasm, joining axons from the temporal hemi-retina of the other eye to form the optic tract in the ventrolateral diencephalon. Accordingly, each optic tract contains the retinal ganglion cell output that represents the contralateral visual field. Tissue blocks containing the LGN and optic tract were isolated by a series of cuts made from the medial surface of each hemisphere. The anterior portion of each optic tract (i.e., the part immediately posterior to the optic chiasm) was isolated and placed in 30% phosphate-buffered sucrose solution until fully submerged (1-2 weeks). The tissue was then embedded using a cardboard mold in a cryoprotectant (OCT Compound) and frozen quickly over dry ice; 40-m-thick sections were taken in a plane orthogonal to the long axis of the tract at 480 m intervals. The flat surfaces of the cryoprotectant block were used to maintain orientation. Twenty sections from each tract were wet-mounted and stained with Gallyas silver stain to reveal myelin (Fig. 1) . The sections were optically scanned and imported into NIH Image 1.58 (Wayne Rashband, National Institutes of Health, Bethesda, MD), and their cross-sectional areas were measured. To compensate for any variations of the tract along its length, we calculated the mean value from 20 sections over an extent of 9.6 mm.
LGN. The human LGN comprises six histologically distinct layers that form a discrete and easily identifiable structure in the posterior thalamus. Optic tract axons originating in the nasal retina of the contralateral eye innervate layers 1, 4, and 6 of the LGN, and axons from temporal retina of the ipsilateral eye innervate layers 2, 3, and 5. A block of tissue containing the LGN was isolated by a coronal cut through the posterior portion of the optic tract near its junction with the LGN and processed in the same manner described above. Forty-micrometer-thick coronal sections of the entire LGN were taken every 160 m, mounted, and stained with 0.1% cresyl violet acetate for the demonstration of Nissl substance. The Nissl-stained sections of each LGN were optically scanned and imported into NIH Image, and the cross-sectional areas (including the interlaminar space) encompassed by the two ventral magnocellular layers and the four dorsal parvocellular layers were measured by tracing along the borders of these regions (Fig. 2) . The interlaminar space between layers 2 and 3 was used to bisect the magnocellular and parvocellular regions, which are easily discernible by virtue of the much larger size and sparser distribution of cells in the magnocellular layers. To determine the volume of the magnocellular and parvocellular regions of the LGN, we used the equation
where V is the estimated LGN volume, d is the section interval, and A i and A iϩ1 are the cross-sectional areas of the LGN in adjacent sections (Uylings et al., 1986) . The magnocellular and parvocellular volumes were then summed to provide a measure of total LGN volume. V1. The calcarine sulcus was identified in each hemisphere according to standard anatomical criteria (Ono et al., 1990) and photographed (Fig.  3A ). The occipital lobe was then isolated by a coronal cut posterior to the splenium of the corpus callosum, cut into tissue blocks ϳ1.5 cm thick, and processed in the same way as the optic tract and LGN. A pair of 50-m-thick coronal sections through the occipital lobe were taken at 1 mm intervals and mounted for histological processing. One of the sections was stained for myelin, and the other for Nissl substance (see above). The myelin-stained sections of the occipital lobe highlighted the stria of Gennari (layer IVb), which delineates the extent of V1 (Fig. 3B) . We also identified the boundaries of V1 cytoarchitectonically in the Nissl-stained sections to check the accuracy of measurements made according to the myelin-stained stria. Nissl staining highlights the celldense layer IVc and cell-sparse layers IVb and V that characterize V1 (Zilles, 1990) . The abrupt end of layer IVb and the presence of large pyramidal cells in layer III (von Economo and Koskinas, 1925) define the V1/V2 border (Fig. 3C ). The V1/V2 border determined in the myelinstained sections corresponded precisely to the border distinguished by Nissl staining.
After these sections were optically scanned and imported into NIH Image, the linear extent of V1 in each section was determined by tracing along the stria (Fig. 3D) , and the total surface area of V1 was estimated by trapezoidal integration using the equation
where A is the estimated cortical area, d is the section interval (1 mm), and L i and L iϩ1 are the measured lengths of cortical surface in adjacent sections (White et al., 1997) . To assess the reliability with which these cytoarchitectonic boundaries could be recognized, two investigators independently traced sections of V1 in one brain. Corresponding length values were then compared using Pearson correlation tests. The correlation coefficient obtained in this way indicated good agreement between the two data sets (r ϭ 0.94; p Ͻ 0.0001); the absolute error between them was Ͻ2%.
To determine V1 volume, the extent of cortex from the pial surface to the gray matter/white matter border was traced and measured in each section. The total volume of V1 was then calculated using Equation 1. We also measured the linear extent of the cortical surface contained within the calcarine sulcus by tracing along the pial surface between the crests of the cuneus and the lingual gyrus (Fig. 3D ). These linear measurements were entered into Equation 2 to provide an estimate of the cortical surface area within the calcarine sulcus.
Statistical analysis. Pearson product-moment correlations (StatView 4.1; Abacus Concepts, Berkeley, CA) were used to indicate the degree of covariance between the sizes of the optic tract, LGN, and V1 in different hemispheres (see Table 3 ). This analysis is used to describe the linear relationship between two variables. To assess the covariance of all the variables, principal components analysis was performed. Using this tool, we asked whether a single factor or multiple factors best explain the size variance of the several components of the visual system in the brains that we studied. The autopsy report number was accidentally erased from the containers that held these three brains in pathology lab.
RESULTS

Size variations in major components of the human visual system Optic tract
The mean cross-sectional areas of 28 individual optic tracts showed a more than twofold variation in size (right hemisphere ϭ 5.1-11.3 mm 2 , mean ϭ 8.5 mm 2 ; left hemisphere ϭ 5.7-10.8 mm 2 , mean ϭ 8.1 mm 2 ) ( Table 2 ). An approximately twofold range in size was also apparent when the optic tracts were summed between corresponding hemispheres for 13 brains (10.7-21.1 mm 2 , mean ϭ 16.6 mm 2 ). Comparisons between hemispheres revealed no mean lateral bias in the size of the optic tract (t ϭ Ϫ1.3; p ϭ 0.22). Although we are unaware of any similar analyses of the human optic tract, several investigators have analyzed the human optic nerve (Balazsi et al., 1984; Johnson et al., 1987; Repka and Quigley, 1989) . These studies all reported significant variations in optic nerve area between individuals. For example, Johnson et al. (1987) found values ranging from 5.7 to 10.6 mm 2 for the crosssectional areas of 13 optic nerves.
LGN The LGNs measured from 24 hemispheres showed an approximately twofold variability in volume (right hemisphere ϭ 91.1-154 mm 3 , mean ϭ 121 mm 3 ; left hemisphere ϭ 91.9 -157 mm 3 , mean ϭ 115 mm 3 ). This observation is consistent with the results of Putnam (1926) , who reported volumes from 77 to 115 mm 3 for three human LGNs, and Zworykin (1980 Zworykin ( , 1981 , who reported volumes of 66 to 152 mm 3 for 17 nuclei. A similar interindividual variation was observed if LGNs were summed between corresponding hemispheres of 11 brains (range, 183-312 mm 3 ; mean ϭ 235). A paired t test indicated no mean lateral bias in LGN volume (t ϭ Ϫ1.5, p ϭ 0.16). Our results also confirm Hickey and Guillery's (1979) observation that the number and shape of the layers vary widely both between LGNs and along the anteriorposterior extent of a single nucleus.
Variation in overall LGN volume was reflected by similar differences in both the magnocellular (right hemisphere ϭ 23. (Table 2) . Variations in the volume of the magnocellular and parvocellular regions in each nucleus were closely related (r ϭ 0.74; p Ͻ 0.005). A corresponding variation was apparent when the magnocellular and parvocellular layers were summed between the hemispheres of 11 brains (magnocellular ϭ 45-72 mm 3 ; parvocellular ϭ 138 -239 mm 3 ). In accord with previous studies that have noted that the magnocellular layers constitute a smaller proportion of the LGN than the parvocellular layers (Hickey and Guillery, 1979) , the magnocellular layers in our sample occupied only 19 -28% of the total LGN volume.
V1
In humans, the V1 is located nearly entirely on the medial surface of the occipital lobe, with approximately two-thirds of V1 lying within the walls of the calcarine sulcus (Stensaas et al., 1974) (Fig.  3A) . Although we found, as have others (Brodmann, 1909; Polyak, 1957; Stensaas et al., 1974; Ono et al., 1990) , that the course of the calcarine sulcus varies widely among individuals (and indeed between the two hemispheres of a given brain), the sulcus was always clearly identified on the medial surface of the hemisphere, as it continued anteriorly from its origin at or within a few millimeters of the occipital pole. In agreement with Stensaas et al. (1974) , we found that the extent of V1 is greater, and proceeds farther anteriorly in the lingual gyrus, often extending beyond the junction between the calcarine and parieto-occipital sulcus.
The surface area of V1 showed an approximately two-to threefold size variation (right hemisphere ϭ 1441-3221 mm 2 , mean ϭ 2477 mm 2 ; left hemisphere ϭ 1438 -3365 mm 2 , mean ϭ 2315 mm 2 ) in 29 hemispheres (Table 2) . This mean and range of variability are similar to those reported by Stensaas et al. (1974) in their analysis of 52 hemispheres (range, 1284 -3702 mm 2 ; mean ϭ 2134 mm 2 ) and to earlier analyses of smaller samples (Smith, 1904 (Smith, , 1906 Brodmann, 1909; Putnam, 1926; Filiminoff, 1932) . Summing the surface area of V1 for corresponding hemispheres in 14 brains also showed a more than twofold range of total individual V1 surface area (range, 2879 -6586 mm 2 ; mean ϭ 4767 mm 2 ). Although 11 of 14 brains showed a right hemispheric asymmetry in V1 area, a paired t test revealed no significant lateral bias (t ϭ 1.1; p ϭ 0.30). Importantly, the area of V1 was significantly correlated with the cortical surface area within the calcarine sulcus (r ϭ 0.68; p Ͻ 0.01) (Fig. 4) . Thus the amount of cortical surface included in the calcarine sulcus provides a reasonable indication of V1 area. Because the calcarine sulcus can easily be seen by magnetic resonance imaging, this finding raises the possibility of making a simple structural measurement to assess the extent of V1 in vivo.
The volume of V1 demonstrated a more than twofold variation in size in 29 hemispheres (right hemisphere ϭ 4272-7027 mm 3 , mean ϭ 5692 mm 3 ; left hemisphere ϭ 3185-7568 mm 3 , mean ϭ 5119 mm 3 ). A similar interindividual variation was detected when V1 volume measurements were combined for corresponding hemispheres of 14 brains (range, 7769 -14213 mm 3 ; mean ϭ 10770 mm 3 ). These values are somewhat higher than those reported by Murphy (1985) and Leuba and Kraftsik (1994) . The area and volume of V1 within a hemisphere were found to correlate closely (r ϭ 0.81; p Ͻ 0.001). A significant right-hemispheric bias in V1 volume was present in 11 of 14 brains (t ϭ 1.9; p Ͻ 0.05); mean asymmetry ϭ 13.7%. A similar asymmetry in V1 volume was described by Murphy (1985) , who suggested that this difference might underlie right hemisphere/ left visual field superiority for a number of visual tasks (Kimura and Durnford, 1974) .
Overall brain size
To compare variation in the visual system with differences in brain size, we measured hemispheric mass (excluding brainstem and cerebellum) in nine brains. In contrast to the marked variation in the visual system, hemispheric mass varied by only 18%, ranging LGN stained for Nissl substance. B, Tracing of the section shown in A demonstrating the distinctive laminar structure of the LGN. The magnocellular layers (1 and 2) are discriminated from the parvocellular layers (3-6 ) by the much larger size of the constituent neurons and a diminished cell density. The areas (including the interlaminar space) encompassed by the two ventral magnocellular layers and the four dorsal parvocellular layers were measured by tracing along the borders of these regions. The interlaminar space between layers 2 and 3 was used to bisect the magnocellular and parvocellular regions. Scale bar, 1 mm. from 504 to 595 gm (mean ϭ 547 gm). A similar variation was apparent if the measurements from two cerebral hemispheres were summed in a single brain (range, 1113-1180 gm) . These results indicate that overall brain size does not account for the more substantial variation found in the visual system. Indeed, an 18% change in volume would be reflected by a smaller change in surface area.
Correlation of structural variations along the retino-geniculo-cortical pathway
Although marked interindividual differences in the sizes of the components of the visual system have been reported previously, no one has explored whether this variation is coordinated within a single brain. Consequently, we determined the degree of correlation between the sizes of the optic tract, LGN, and V1 in different individuals (Table 3 ; Fig. 5 ). If the sizes of these components of the visual system vary together, the measurement of V1, for example, would provide an index of the overall size of the primary visual system.
LGN volume was significantly correlated with both the volume (r ϭ 0.78; p Ͻ 0.005) and surface area (r ϭ 0.79; p Ͻ 0.05) of V1. Separate analysis of the magnocellular and parvocellular regions of the LGN showed a similar interrelationship (Table 3 ). The mean cross-sectional area of the optic tract was also significantly correlated with the volume of the LGN (r ϭ 0.77; p Ͻ 0.005) and with the volume of V1 (Table 3) . A strong tendency for covariance was also apparent between the V1 and optic tract areas, although this did not achieve statistical significance. Because of the relatively small variation in brain size, we found, as expected, no A, Photograph of the medial surface of the human occipital lobe showing the calcarine sulcus, the cuneus, and the lingual gyrus. The vertical line corresponds to the plane of section in B and C. B, Photomicrograph of a coronal section through the cuneus and lingual gyrus, stained for myelin. The medial surface of the hemisphere is represented by the upper border of the section. V1 is defined by a densely stained band of myelin in layer IVb (the stria of Gennari). C, Adjacent Nissl-stained section shows prominent cell-dense layer IVc and cell-sparse layers IVb and V that distinguish V1. D, Tracing of the sections in B and C to identify the cortical parameters measured. The extent of V1 (arrowheads) was determined by tracing the stria (dashed line) in the myelin-stained section and confirmed by the cytoarchitecture of the Nissl-stained section. Volume measurements were made by tracing the boundaries of V1 from the pial surface to the gray matter/ white matter (WM ) border. The arrows indicate the tangent points of the lingual gyrus (left) and cuneus (right) from which the extent of the calcarine sulcus was measured. Scale bar, 2 mm. correlation between overall hemisphere mass and the size of these several components of the visual system (also see Leuba and Kraftsik, 1994) (Table 3) .
Finally, we performed principal components analysis to determine whether the sizes of all the visual centers varied together. This analysis shows that most of the variance in the sizes of the components of the visual system among individuals can be explained by one factor, meaning that their respective sizes covary to a surprising degree (Table 4 ). In contrast, only a small proportion of the variance in overall brain size could be explained by this factor, meaning that variation in overall brain size is independent of variation in the visual system. This finding also implies that differences in the size of visual cortex are compensated by commensurate changes in other brain regions. For all but the first six brains in our series, the individual hemispheres were weighed separately.
b
LGNs were dissected in all but the first two brains. LGN-magnocellular (mm  3 ) LGN The strength of this correlation raises the possibility of being able to make a simple structural measurement using magnetic resonance imaging to assess the extent of V1 in vivo, which could then be compared with differences in visual ability. LGN, and optic tract in 24 cerebral hemispheres. A strong correlation is apparent among these several components of the primary visual system. Thus, a small V1 tends to be associated with a relatively small LGN and optic tract, whereas a large V1 is associated with a commensurately large LGN and optic tract.
DISCUSSION
The main findings of this study are that (1) the sizes of the optic tract, LGN, and V1 vary greatly among normal human brains; and (2) the sizes of each of these primary neural structures are strongly correlated within individuals. Thus a large V1 is generally associated with a large LGN and a large optic tract, and vice versa. The correlated variation of the magno-and parvocellular layers of the LGN suggests, moreover, that these differences are also apparent in the different submodalities of vision. Because the sizes of the structures studied did not covary with hemispheric mass, this relationship among visual components is not simply a function of overall brain size. Macroscopic measures of visual structures, similar to those used in this study, have already been shown to provide reasonable indices of the underlying neural elements, including neuron number, dendritic complexity, and numbers of synapses. Evidence from our laboratory (White et al., 1997) and others (Barasa, 1960; Rockel et al., 1980; Galaburda et al., 1986; Szentagothai, 1993) indicates that sizable differences in the macroscopic structures of various parts of the nervous system are predicated on corresponding changes in the number of cellular elements in each region. That this general principle holds in the human visual system seems likely. Leuba and Kraftsik (1994) showed that average neuron density in V1 was remarkably consistent among individuals, implying that macroscopic differences will be reflected in corresponding changes in neuron number. Similarly, at the level of the optic nerve, the cross-sectional area is correlated with the number of axons comprising the nerve (Balazsi et al., 1984; Johnson et al., 1987; Repka and Quigley, 1989) . These several studies suggest that differences in the number of basic neural elements underlie the quantitative variation in the gross structure of the visual system.
The importance of the coordinated variations in size of the visual system components that we report here ultimately concerns visual ability. Comparisons across species suggest that behaviors for which animals show particular proficiency are reflected in the amount of underlying circuitry (Johnson, 1980; Purves et al., 1996) . In the visual system, for example, the amount of cortex specialized for the perception of form and color is proportionally greater in diurnal squirrel monkeys and macaque monkeys than in the nocturnal owl monkey (Kaas, 1993) . Such variation in the allocation of cortical space has also been related to differences in visual acuity among primates (Cowey and Ellis, 1967; Rolls and Cowey, 1970) . The link between visual performance and the allocation of neural space is further apparent in species in which a particular ability diminished or never developed fully in the course of evolution. For example, most subterranean mammals (e.g., moles and mole rats) and some bats have limited visual abilities, presumably because this sensory modality is of little use during a life spent underground or hunting in darkness. In such animals, the visual centers are markedly reduced in size compared with those found in members of related species who make more use of information conveyed by light, and visual performance is correspondingly poor (Burda et al., 1990; Cooper et al., 1993) .
Perhaps the most compelling evidence for a relationship between neural circuitry and visual ability in humans is the comparison of central and peripheral visual function. The amount of neural space devoted to each degree of visual space decreases from central vision toward the periphery (Holmes, 1945; Daniel and Whitteridge, 1961; Horton and Hoyt, 1991; McFadzean et al., 1994) . This reduction in neural space as a function of eccentricity is reflected in a decline in performance for various tasks. For instance, thresholds for vernier acuity (Levi et al., 1985; Virsu et al., 1987) , contrast sensitivity (Virsu and Rovamo, 1979) , motion detection (Levi et al., 1984) , pattern sensitivity (Saarinen et al., 1989) , and orientation discrimination (Paradiso and Carney, 1988; Rovamo et al., 1993) all increase markedly from central to peripheral vision. This decrease of visual performance with eccentricity seems to correlate more closely with the amount of cortical space devoted to each degree in the visual field than with the density of retinal receptors (Levi et al., 1985; Fahle and Schmid, 1988; Whitaker et al., 1992) .
Despite the fact that previous investigations of vision in normal subjects have shown that specific human visual abilities vary substantially (Benton et al., 1978; Ginsburg et al., 1981; Yates et al., 1987; Roy et al., 1991; Nothdurft, 1993) , no systematic analysis of these behavioral ranges has been reported. These limited observations, however, do raise the interesting question of whether the correlated variations we report in the sizes of the optic tract, LGN, and V1 are the basis for differences in individual visual ability. The wealth of knowledge about the visual system, and V1 in particular, along with its marked variation in size among individuals, makes human vision an especially attractive system for investigating whether proficiency in behavior is indeed instantiated by a commensurate allocation of neural circuitry. It seems likely that the correlated variation of the neural centers in the visual system that we report here will be reflected in similar differences in visual ability among humans. LGN-magnocellular (mm  3 ) LGN The values represent the correlation of each variable with the visual size factor. Because one factor explains the majority of the variance (variance proportion ϭ 0.78), this analysis demonstrates that the sizes of the visual system components covary. The analysis also shows that this visual system factor explains little of the variation in overall brain size.
